ABSTRACT -Context -Gastroesophageal reflux disease is very prevalent in the world. Endoscopically it can be classified as nonerosive when there is no mucosal erosive lesion on endoscopy. The presence of endoscopic minimal lesions is included in the Los Angeles classification for reflux disease. Virtual chromoendoscopy Fuji Intelligent Color Enhancement (FICE) is an endoscopic technique that enhances detection of small lesions of the digestive tract. Objective -To evaluate whether the use of FICE improves the diagnosis of minimal lesions on endoscopy, and to assess the association of symptoms with minimal lesions in patients with nonerosive reflux disease. Methods -One hundred fiftyfive patients were enrolled, 62 with typical reflux symptoms and 93 without esophageal symptoms. The patients had normal esophageal endoscopy or minimal lesions. Each patient was examined initially by conventional video endoscopy and then using FICE. Results -Among 155 patients, 113 had a normal conventional endoscopy and 42 had minimal lesions. Sixty-two patients had typical reflux symptoms, and 93 other symptoms unrelated to reflux. In 104 patients, the esophageal mucosa was normal for both conventional endoscopy and FICE, in 42 patients both techniques showed minimal lesions, in 9 patients conventional endoscopy was normal and minimal lesions were shown by FICE. The height and circumference of minimal lesions were greater using FICE than that measured by conventional endoscopy. There was a significant association of the presence of minimal lesions with male gender, but not with alcoholism, smoking, anti-inflammatory drugs and age. The diagnosis of minimal lesions was observer-dependent, both in conventional endoscopy as using FICE. ConclusionsThe use of FICE improves the diagnosis of minimal lesions as compared to conventional videoendoscopy, although this diagnosis remains observer-dependent. There was no association between the presences of minimal lesions with reflux symptoms.
INTRODUCTION
In recent years, several novel imaging techniques have been developed and refined for digestive endoscopy in an effort to detect smaller lesions and allow earlier diagnosis and more effective treatment (3) . Currently available endoscopy techniques range from conventional modalities of visualization to devices enabling image magnification. A recently developed system is that of computed virtual chromoendoscopy. This is a novel technique which enhances mucosa surface structures and improves visualization of veins. The system was developed by the Fujinon Co. (Japan) and is thus also known as Fuji Intelligent Color Enhancement (FICE). The technique is based on the selection of spectral transmittance with a dedicated wavelength (2, 6) .
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Gastroesophageal reflux disease (GERD) is one of the most prevalent gastrointestinal diseases, with a prevalence of 10%-20% in Western Europe and North America (4, 11) . In Brazil, large populational studies showed a prevalence of heartburn once a week around 12% and more than once a week 7.7% (9) . According to the Montreal consensus, GERD is a symptom-based diagnosis: patients with GERD are those in who reflux of gastric contents cause troublesome symptoms or complications. Nonerosive reflux disease is defined by the presence of troublesome reflux-associated symptoms and the absence of mucosal breaks at endoscopy (12) . An estimated 50% of patients with typical GERD complaints in tertiary centers and only 30% in primary practice will have erosive esophagitis, most of these will present either a normal endoscopy or criteria for minimal endoscopic lesions (MEL) (5) . In Japan, modification of the conventional Los Angeles classification was proposed, to incorporate these minimal endoscopic lesions, namely: edema, erythema, nacreous mucosa or destruction of blood vessels, by adding the grades N (normal mucosa) and M (in the presence of the lesions listed) (6, 8) . Virtual chromoendoscopy is believed the optimal technique for assessing such minimal lesions (3) . The primary goal of this study was to assess the effectiveness of FICE for diagnosing esophageal MEL when compared to conventional videoendoscopy (CVE). As a secondary objective, we assessed the association of MEL with reflux symptoms, controlling for other parameters such as use of nonsteroidal anti-inflammatory drugs (NSAIDs), etilism, tabagism, age and gender.
METHODS
Two hundred twenty-four patients referred for endoscopy in a primary care outpatient clinic who where invited to take part and signed a free and informed consent term, previously approved by the Research Ethics Committee of the Faculdade de Medicina do ABC, Santo André, SP, Brazil (protocol number 065/2009).
The subjects were interviewed prior to the endoscopic examination, fulfilling a questionnaire about demographic data, symptoms of pyrosis/regurgitation, tabagism, etilism, and use of medications. The patient then proceeded to endoscopy. The endoscopist was blind to the patient's data. The results of endoscopy were immediately reported to the interviewer, and patients with a diagnosis of erosive lesions, or having a full or partial esophagectomy, those who presented stenotic lesions, alterations which hampered the assessment of esophageal mucosa (such as varices or moniliasis), those who presented agitation during the exam precluding an adequate assessment were excluded from the study. In this way, 155 patients comprised the final sample, being 62 patients with and 93 patients without reflux symptoms, and having either a normal endoscopy or MEL.
The examinations were performed by five experienced endoscopists. Each patient had the esophagus examined for at least 1 minute using CVE and immediately thereafter using FICE (Fujinon EPX-4400) for a further 1 minute or more. Channel 4 was selected because it is generally deemed the best wavelength for this assessment (1, 3) . The length and circumference of lesions were measured both with and without FICE. MEL lesions were always located adjacent to the gastroesophageal junction.
The standard sedation regimen was administration of midazolam associated with fentanyl chlorohydrate. Additional doses of propofol were given when patients did not attain the appropriate level of sedation.
Statistical analysis
The association of the diagnosis of minimal lesions, either on CVE or using FICE, with age (under or over 40), use of NSAIDs, tabagism, etilism, use of proton pump inhibitor (PPIs), reflux symptoms, or the endoscopist who performed the exam, was examined using univariate and multivariate logistic regression technique.
The comparison between the length of MEL measured on CVE or FICE was performed by the Wilcoxon sign rank test, as well as the comparison between the percentage of the esophageal circumference occupied by the lesion on CVE and FICE.
The frequency of MEL diagnosed with or without FICE was analyzed using the McNemar test.
The P value ≤0.05 was used for all tests.
RESULTS
Among the 224 patients examined, 42 had MEL at endoscopy (18.7%), 69 had erosive lesions and other exclusion criteria (30.8%), and 113 had a normal endoscopy of the esophagus (50.4%).
Among the 155 patients included in the study (mean age 47.0 ± 14.6 years, range 17-81), being 117 females and 38 males, 113 had a normal endoscopy by CVE, and 42 had MEL. Sixty-two patients had typical pyrosis or regurgitation complaints (40%), whereas 93 (60%) had other symptoms not related to reflux.
Among Thus, among 113 patients having a normal endoscopy by CVE, 9 patients (7.96%) showed MEL when examined by FICE.
Concerning the percentage of the esophageal circumference occupied by the lesion, on CVE the mean percentage was 53.8 41.1 percent, whereas on FICE it was 71.1 33.2 percent (P = 0.0012, -Wilcoxon sig rank test).
The length of lesions was also greater when using FICE (1.44 1.78 cm on CVE and 2.48 2.16 cm with FICE), P<0.0001 -Wilcoxon sig rank test.
Association of MEL with other variables
There was no association between the diagnosis of MEL either on CVE or FICE, and age (under or over 40), use of NSAIDs, tabagism, etilism, use of PPIs, and reflux symptoms ( A significant association was disclosed between gender and the diagnosis of MEL, being this more frequent in males than in females (odds ratio 4.1, P<0.001, 95% CI 1.9-8.9 for CVE/odds ratio 4.2, P<0.001, 95% CI 1.9-9.0 for FICE).
The diagnosis of MEL was also associated with the endoscopist who performed the examination. There was no difference between endoscopists 1, 2 and 3, whereas endoscopists 4 and 5 were about 30%-40% less likely to identify MEL both on CVE or FICE (Table 3) .
Endoscopist
Odds Ratio CVE 95% confidence interval Odds Ratio FICE 95% confidence interval P value P value 2 0. 
DISCUSSION
FICE represents one of the novel methods available for detecting smaller lesions of the gastrointestinal tract, including early lesions. Recent studies have reported the effectiveness of virtual chromoendoscopy in diagnosing neoplasia in Barrett's esophagus, which has been shown to be as effective as conventional chromoendoscopy with acetic acid (3, 10) . Our data showed a prevalence of MEL of 27% among the 155 patients studied. However, these figures may not be exact, since the diagnosis of MEL was observer-dependent. This is in accordance with the previous findings of Japanese studies which showed that the interobserver agreement concerning the diagnosis of MEL is very poor (5, 8) . Although there was a good agreement between CVE and FICE for each individual examiner, the odds of MEL diagnosis between endoscopists 1, 2 and 3 was significantly different from endoscopist 4 (on CVE), and endoscopists 4 and 5 (on FICE).
Our results found FICE to be more effective in diagnosing MEL than was CVE, whereby FICE identified around 8% more cases, with improved demonstration of the lesions in length and circumference (Figures 1 and 2) . A limitation of our study is the fact that the sequential observation by the same endoscopist, first using CVE than switching to FICE, could introduce some bias. However a single endoscopist worked in the endoscopy room each day, a second examiner was not available concomitantly to opine in a blind fashion about the visualization of the esophagus using FICE. A Korean study showed an association between male gender, presence of hiatus hernia, heartburn, regurgitation and the presence of minimal changes at endoscopy (7) . Among the factors investigated in our study, no association was disclosed between age, use of NSAIDs, tabagism, etilism and reflux symptoms. Only male gender was associated with the presence of MEL (odds ratio 4. confidence interval 1.9-8.9 on CVE, and very similar numbers for FICE).
In conclusion, although the frequency of MEL diagnosis was slightly greater using FICE than CVE, there is a significant interobserver variation in this diagnosis using both techniques. The use of FICE instead of CVE was not capable to improve any association between reflux symptoms and the presence of MEL.
